Isolation and characterization of a chicken homolog of the c-ret proto-oncogene.
The c-ret proto-oncogene encodes a receptor tyrosine kinase that plays important roles in human disease and in normal mammalian development. Mutations in the human RET gene are associated with multiple endocrine neoplasia syndromes and Hirschsprung's disease in humans, while targeted mutagenesis of murine c-ret resulted in severe developmental abnormalities affecting the excretory and peripheral nervous systems. To examine the evolutionary conservation of the ret protein sequence and its developmental expression pattern, we isolated and sequenced cDNA clones of chicken c-ret and examined its expression in chick embryos and adult tissues. The cytoplasmic domains of chicken and human ret were relatively well conserved (91% similar), but the extracellular domains were more divergent (68% similar), although the conservation of cysteine residues in this region suggests a conserved secondary structure. As in mouse and human, chicken c-ret encodes two protein isoforms. The number and sizes of the transcripts were similar to those in human and mouse cells, and during chick embryogenesis, c-ret mRNA was observed in many of the same sites as in the mouse, including the Wolffian duct and ureteric bud, the enteric, dorsal root, sympathetic and facioacoustic ganglia, and the ventral spinal cord. Evolutionary differences in expression were observed in the trigeminal ganglion, the ventral roots of the spinal cord, the mesenchymal cells of the branchial arches and the adult testes. The results are discussed with regard to the role of the ret receptor in normal development and disease.